The modified mortalities of the transformants T 1 and T 2 were 69.57% and 91.30%, respectively. The tranformation system mediated by A. tumefaciens proved to be a powerful tool for the filamentous fungi transformation and functional genomic study with its high transformation frequency, simplicity of T-DNA integration, and genetic stability of transformants.
Bacillus thuringiensis(J3t) insecticides, friendly to environment, highly specific to target insect pests and safe to non-target organisms, are widely adopted in insect pests biological control. However, further application of Bt insecticides has been limited because of their short shelf life and ineffectiveness to soil-dwelling and soaking pests [l] . Now more and more efforts have been made to transfer Bt endotoxin gene into epiphytes or endophytes to construct genetically modified strains. Obukwicz et al. [2] have transferred Bt gene to a root-colonizing bacterium Pseudomonas fluorescens, which not only lengthened the activity of Bt, but also induced plant natural protection against soildwelling insects. For the genetic transformation of filamentous fungi, several methods are available. But most of protocols involve the transformation of protoplasts mediated by polyethylene glycol (PEG) or the use of electroporation. The isolation of protoplasts is normally time-consuming, has low viability, thus resulting in much low transformation efficiency. Until recently, PEG-mediated transformation of protoplast was thought to be most commonly used method for filamentous fungi transformation. However, an established method for plant transformation by A. tumefaciens has been further developed for use in yeast [5] , and a number of filamentous fungi [6] [7] [8] [9] . Apparently, A. tumefaciensmediated transformation method has none of the disadvantages associated with the above-mentioned protocols. This report describes the transformation of T. harzianum by A. tumefaciens-mediated transformation system. ( ii) Testing insects. Ostrinia furnacalis eggs were from the Chinese Academy of Agricultural Sciences, and the second instar lavae of O. furnacalis were obtained by rearing them in the laboratory on an artificial diet (soybean flour 4.5 g, maize meal 5.0 g, yeast extract 3.3 g, compound glucose 4.0 g, vitamin C 0.38 g, compound vitarnine B 0.13 g, agar 2.0 g, sorbic acid 0.3 g, sterile water 100 mL).
(iii) Primers. The PCR primers for Cry 1A(b) gene were BtR (5'-CAATCAGCCTAGTAAGGTCG-3') and BtF (5'-GAAGGATTGAGCAATCTCTA-3').
(iv) Preparation of A. tumefaciens cells. Start liquid culture of Agrobacterium strain AGL-l(containing pPBH) by inoculating 7 mL LB (containing 50 flg/mL Kanamycin, 50 flg/mL Streptomycin) with a bit of frozen glycerol stock on the tip of a sterile toothpick. Incubate (vii) Southern blot analysis of fungal transformants. Genomic DNA from T. harzianum was isolated as described in ref. [13] . The DNA was digested with EcoR V (no EcoR V site in the T-DNA). The HindIIIIXba I fragment of plasmid pFWZlO was used to make probes. DNA gel blot, labeling reactions and hybridization were carried out as described by DIG High Prime DNA Labelling and Detection Starter Kit II (Roche Diagnostics Corporation).
(viii) RT-PCR analysis of fungal transformants. Total RNA from T. harzianum and its transformants were isolated as described by Total RNA Isolation Mini-Kit of Plant Leaf (Shanghai Huashun Biotechnology Limited Company). The isolated RNA was digested by DNase I to avoid DNA contamination. RT-PCR was carried out as described by One Step RNA PCR Kit (AMY) (TaKaRa). The reaction conditions were as follows: 50'C 15 min, 94 'C 2 min, 94 'C 30 s, 60 'C 30 s , 35 cycles, 72 'C 2 min, 72 'C 7 min.
(ix) Inhibition activity of fungal transformants to plant pathogen. The test was conducted by dual culture. Cut a block of transformant and pathogen colonies respectively from the 3 d old PDA plates on which transformant and pathogen were inoculated, and then inoculate them on the two spots of PDA plate at 27'C, and observe the inhibition activity of fungal transformant to pathogen.
( x ) Insecticidal activity of the transformants against insect pest. Infected diet was prepared as follows: mix well fungal spores suspension (10 6 spores/mL) with newly-made artificial diet(cooled to 50 'C after being autoclaved) at a volume ratio 1 : 9, and incubate the mixture at 28 'C for 2 d to make fungal spores germinate and grow on artificial diet. Cut the infected diet into small blocks by 2 cm x 2 cm, and place them separately into a little bottle, and then artificially infest them with 10 second-instar O.furnacalis lavae respectively. Repeat 3 times for each treatment. Record the results after 5 d incubation at 28'C.
2 Results
( i) Construction of binary vector harboring
Cry 1A(b) gene. The Cry 1A(b) gene fragment (containing the terminator Nos) was isolated through Nco I and HindIII digestion of pFWZlO. After being filled in the ends with T4 DNA polymerase, it was ligated with larger fragment of pES200 digested with CIa I and BamH I to form the intermediate plasmid pEB (Fig.  l(a) ). The larger fragment ofpPK2 was obtained by EcoR I and Xba I digestion, and was ligated with the little fragment (containing hph gene) of pCB 1003 digested 
